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Ladies  and  Gentlemen: 

I  am  excited  about  the  opportunity  the  next  two  days  will 
bring  to  everyone  participating  in  this  session  of  advance 
planning. 

The  future  is  full  of  challenges  for  all  of  us  who  are 
concerned  with  the  defense  of  our  nation.  The  recent  events 
around  the  world  have  kept  us  on  the  edges  of  our  seats, 
wondering  what  will  happen  next.  In  many  ways,  it's  a  whole  new 
world  out  there,  and  we  are  going  to  be  tested  on  our 
flexibility,  and  on  the  vigor  with  which  we  respond  to  these  new 
challenges. 

I  have  immense  confidence,  not  only  in  the  talents  and 
dedication  of  the  people  of  Harry  Diamond  Laboratories  and  all  of 
Laboratory  Command,  but  also  in  the  abilities  of  our  counterparts 
in  the  private  sector. 

As  we  exchange  information  during  these  days,  I  hope  that 
the  synergism  created  here  will  inspire  all  of  us  to  rededicate 
ourselves  to  ensuring  that  our  armed  forces  have  the  highest 
quality  equipment.  Even  with  the  reduced  tensions  that  appear  to 
lie  ahead,  the  people  who  have  committed  themselves  to  protecting 
our  country  and  our  world  deserve  the  best  we  can  give  them. 

Welcome  to  all  of  you.  Harry  Diamond  Laboratories  is 
pleased  to  host  these  two  days,  and  we  look  forward  to  a  pleasant 
and  productive  interchange  and  constructive  future  relationships 
with  you. 
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AG.ENDA 

TUESDAY.  23  JANUARY  1990 

0700-  Late  Registration  and  Security  Check-in. 

0690  Let.  building  205.  U  S  Army  Adelphi  Laboratory 
Center  2800  Powder  Mill  Road.  Adeipni.  Maryland 

OPENING  SESSION 

0830  Administrative  Remarks  Melvyn  J  Shicntman. 

Tecnnical  and  Industrial  Liaison  Officer.  U  S  Army 
Laboratory  Command 

0640  Security  Considerations.  Office  of  the  Deputy  Chief  of 
Staff  for  intelligence 

0645  Welcome  Remarks  Maior  General  Jerry  C.  Harnson 
Commander.  U.S.  Army  Laboratory  Command 

0665  Symposium  Purpose  and  Overview.  Richard  Vital). 
Director  of  Corporate  Laboratories 

0806  User  Requirement!.  James  F.  Fox.  Scientific  Advisor. 
Combined  Arms  Combat  Development  Activity.  U.S. 
Army  Training  and  Doctnne  Command 

1000  Overview  of  Harry  Diamond  Laboratories  Jerry  L 
Reed.  Director.  Harry  Diamond  Laboratories 

1030  Break 

SESSION  I 

TECHNOLOGY  APPLICATIONS 

Session  Chairman: 

Philip  F  Ingersoll 

Director.  Technology  Applications  Laboratory 
1100  Introduction.  Philip  F  Ingersoll.  Session  Chairman 

1105  Global  Positioning  System.  John  S  Eicke.  Electronics 
Engineer.  Tactical  Systems  Branch 

1136  Fusing.  William  L.  Komck,  Fuzing  Manager 

1210  Oetllalletd  Automation.  Dr  Philip  J.  Emmerman,  Chiet. 
Advanced  Sensor  Systems 

1240  Lunch.  Catalans 

SESSION  it 

NUCLEAR  SURVIVABILITY 

Session  Chairman 
Dr.  John  C.  Ingram 

Deputy  Director.  Nuclear  Survivability  Laboratory 
1350  Overview.  Dr.  John  C.  Ingram.  Session  Chairman 

1406  Nuclear  Survivability  Technology.  James  H  Gwaltney. 
Chief.  Nuclear  Survivability  Program  Ottica 
e  High-Altituds  EMP 
e  Blast/Thermal  Radiation 
e  Tactical  Source  Region 

1505  Break 
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John  J.  Comgen.  Nuclear  Survivability  Program  Office 
e  Hardness  Assu  ran ca/Hard  ness  Maintenance 
e  Nondevetopmentai  Items  (NOf) 
e  Defense  Standards  and  Specifications  Program 
e  Largs  Blast/Thermal  Simulator 


Nudsor  Survivability  Assessment!  Roland  A. 
Polimadst.  Nuclear  Survivability  Program  Offica 
e  Nuclear  Effects  Support  Term 
e  Nuclear  Survivability  Assessment  Team 

1655  Aurora/ Radiation  Simulation  Technology.  Or  Forrest  J 
Agee.  Chief.  Simulation  Technology  Branch 

1705  Adjourn 

1800-  nacaptton.  Holiday  Inn  •  Calvert'  4905  Powder  Mill 
1930  Road.  Beltsville.  MO 

WEDNESDAY,  24  JANUARY  1990  , 

0730-  Security  Check-in.  Lobby  -  Bu  ig  205.  U  S  Army 
0630  Adelphi  Laboratory  Canter.  2f  Powder  Mill  Rd.. 
Adelphi,  MD 

0030  Opening  Session 

0630  Administrative  Remarks.  Metvyn  J.  Shichtman. 

Technical  and  Industrial  Liaison  Officer.  U.S.  Army 
Laboratory  Command 

0635  Domestic  Technology  Transtar  Opportunities.  Clifford 
E.  Lartham.  Army  Domestic  Technology  Transfer 
Manager 

SESSION  ill 

TARGET  SENSORS  AND  SIGNAL  PROCESSING 

Session  Chairman: 

Peter  B.  Johnson 

Director.  Target  Sensors  and  Signal  Processing 
Laboratory 

0900  Introduction.  Peter  B.  Johnson.  Session  Chairman 

0905  Radar  Technology.  John  M  David.  Chiet.  Radar 
Branch 

0935  Fuzing  Technology.  Dr.  Z.  G  Sztankay.  Chief.  Sensor 
Physics  Branch 

1005  Signal  Prooaaalng  Technology.  Dr.  John  M.  Pellegrino. 
Chief.  Optical  Processing  Technology  Branch 

1036  Break 

SESSION  IV 

ENGINEERING  AND  TECHNICAL  SUPPORT 

Session  Chairman: 

Ira  R.  Marcus 

Associate  Director.  Engineering  and  Technical 
Support  Division 

1100  Introduction.  Ira  B.  Marcus.  Session  Chairman 

1106  Automated  Assembly  of  Electronics  Circuits  George 
K.  Lucey.  Jr..  Chief.  Systems  Engineenng  8ranch 

1136  U.S.  Army  Laboratory  Command  Smeit  Business 
Programs.  Thomas  K.  Rogers.  Chief  Small  and 
Disadvantaged  Business  offica 

1206  Industrial  Liaison  Programs.  Melvyn  J.  Shichtman. 
Technical  and  industrial  Liaison  Officer.  U.S.  Army 
Laboratory  .Command 

1230  Symposium  Wrap-Up.  Jerry  L.  Reed.  Director.  Harry 
Oiamond  Laboratories 

1236  Adjourn 
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Research,  Development  and  Engineering  Centers, 
transfer  of  mission  area  technologies. 
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NDING  PROFILE 


FY90  TOTAL  OBLIGATIONS 

($K) 


FY90  CONTRACT  OBLIGATIONS 

TOTAL ($K) 


FY90  CONTRACT  OBLIGATIONS 

($K) 


EXCLUDES  $96,005  K  FUZE  PRODUCTION 


FY90  SUPPLIES/EQUIPMENT 

($K) 


TOTAL:  $16,125  K 


ACTIONS  (273  TOTAL) 


FY90  COMPETITIVE  ACTIONS 

($K) 


TOTAL:  $141,006  K 


FY90  COMPETITIVE  ACTIONS 

($K) 
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SERVICE  CONTRACTS 
(APPROX  $20  M  PER  YEAR) 
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C3I  tactical  systems. 

Basic  R&D  for  HPM  (World's  record  for  pulsed  power) 
ARM/CM 

Signature  simulations  and  modeling 
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AY  552-2962 
COHH  913-68M-2962 


ACQUISITION  PROCESS 


PLANNING  PROCESS 


CAC  CBRS  RESPONSIBILITIES 


CYCLE  94  -  08 


MODERNIZED  CBRS 


BATTLEFIELD  FUNCTIONAL  MISSION 


DECEPTION 


LIC  OPERATING  SYSTEMS 
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OBJECTIVE :  LEVERAGE  TECHNOLOGY 


TRADOC 


TECH  BASE  INVESTMENT  STRATEGY  REVIEW 

PHASES  I  &  II :  Tech  Base  Investment  Strategy  Conf  *90 


PROMISING  NGS/FS 


TECH  BASE  INVESTMENT  STRATEGY  REVIEW 

PHASE  111 :  Tech  Base  Seminar  Game  II 
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160  PER  YEAR  FOR  BAST  MEMBERS 
160  PER  YEAR  .FROM  ARMY 

(  ASA,  AMC,  TRADOC,  COE,  MRDC,  ARI,  SDC,  SOCOM) 
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Laboratory 


The  Harry  Diamond  Laboratories 
Technology  Applications  Laboratory 


Personnel 

Approximately  200  employees:  Mostly  Electronic,  Chemical  and  Mechanical  Engineers, 
Physicists,  Mathematicians,  Chemists,  and  technicians.  Supplemented  by  about  30 
on-site  contract  technical  employees. 

Facilities 

Facilities  include  electronic,  computer,  chemistry  and  material  testing  laboratories, 
mechanical  shops  and  computer  aided  design  and  drafting. 

Budget 

Over  $40  million  per  year,  split  between  in-house  expenses  and  contractor  support.  In 
addition,  approximately  $300  million  in  on-going  production  contracts. 

Customers 

LABCOM,  other  Army  commands,  Army  Project  Managers,  and  Navy  and  Air  Force 
organizations. 

Projects 

Chaparral  Missile  Fuze.  Fabricated  sixty  fuzes  at  HDL  in  past  couple  of  years  and  flight 
tested  them  at  White  Sands  Missile  Range  (WSMR)  with  100%  score.  Contractor 
has  been  competitively  selected  to  produce  9000  fuzes  to  HDL  technical  data 
package. 

MLRS  Medium  Altitude  Proximity/Time  Fuze.  Fabricated  over  one  hundred  fuzes  at  HDL 
and  flight  tested  them  at  WSMR  and  Dugway  Proving  Ground.  Contractor  recently 
selected  to  manufacture  Engineering  Development  quantity  of  fuzes  for  further 
testing. 

M732E2  Artillery  Proximity  Fuze.  Fabricated  150  fuzes  at  HDL  for  tests  at  Yuma  Proving 
Ground.  Contractor  fabricated  1500  fuzes  for  further  testing.  Production  contractor 
to  be  competitively 

PATRIOT  Missile  Fuze,  M749  Nuclear  Artillery  Fuze,  Long  Stand-off  Anti-armor  Fuze, 
Multi-Option  Fuze  for  Artillery,  M734/M745  Mortar  Fuzes,  and  other  HDL 
designed  fuzes.  Fuzes  under  various  stages  of  development  and/or  production. 

Long  Stand-off  Anti  Armor  Fuze.  Tech  base  developed  magnetic/optical  fuze  for 
application  to  TOW-like  weapons. 

Electronic  Safety  and  Arming.  Continuing  research  into  cost  and  component  size  reduction 
to  make  ESA's  practical  for  rocket,  mortar,  and  artillery  fuzing. 

VISTA/CIP  Command  Information  Processor.  Vehicle  mounted  expert  system  to  aid  field 
commanders  in  tactical  decision  making.  Contains  17  computers,  color  graphics 
and  flat  panel  text  displays,  graphics  tablets,  remote  terminals,  and  sensor 
communications.  Designed  and  fabricated  at  HDL.  Follow-on  work  under  way  for 
Marines  and  USAICS. 

TEAM  project.  Autonomous  target  recognition  vehicle  with  armament.  Designed  as 
experimental  research  platform. 

ISOPADS.  Super  sensitive  fluidic  microphones  for  application  as  soldier  listening  devices 
such  as  helmet  mounted  "bionic"  ears. 

Navigator.  Low  cost  fluidic  navigation  system  for  Army  vehicles.  Three  axis  system 
scheduled  for  delivery  to  NTC  this  year. 

Other  Projects:  Hand  and  Foot  powered  generators.  Liquid  and  thermal  reserve  power 
supplies.  Materials  research  and  mechanical  design  in  support  of  HDL  projects. 


TITLE:  Applications  of  Global  Positioning  System  Technology 


TECHBASE  INVESTMENT  STRATEGY  AREA 

The  Global  Positioning  System  (GPS)  has  potential  applications  in 
Army  Next  Generation/Future  Systems,  Including  the  Advanced  Field 
Artillery  System  and  Lightweight  155mm  Towed  Howitzer. 


DESCRIPTION 

Develop  a  variety  of  components  and  systems  utilizing  GPS  which  can 
be  Integrated  into  Army  systems  to  establish  looatlon  and  velocity 
information.  Systems  to  utilize  such  capabilities  might  include 
radiosondes  and  artillery  registration  fuzes,  as  well  as  guidance 
systems,  search  and  rescue  beacons,  etc.  Harry  Diamond  Laboratories 
is  seeking  Industry  Inputs  on  existing  as  well  as  future  technology. 


OBJECTIVE/APPROACH 

The  objective  is  to  use  GPS  to  provide  new  and  enhanced  capabilities, 
improved  accuracy,  and  lethality  of  field  artillery  systems. 

Technical  Barriers  are: 

-  Miniaturization:  Packaging  GPS  reoelver/ repeater  and  antenna 
in  projeotlle  fuze  volume,  MMIC  components,  miniature  antennas 

-  Receiver  Dynamics:  Fast  acquisition  receivers  in  high  dynamic 
environments,  receivers  utilizing  NAVAID  inputs 

-  Hlgh-G:  Receiver /repeater  and  components  for  use  in  artillery 
projectile  environment 

-  Processing:  Near  real-time  data  processing,  differential 
measurement  systems 

-  Survivability:  Steerable  null  antennas,  signal  processing  to 
enhance  ECM  performance,  techniques,  GPS/Glonass  compatible 
systems 


REMARKS 

In  direot  support  of: 

-  LABCOM  GPS  Artillery  Spotter  Round  Cooperative  program 

-  LABCOM  GPS  Radiosonde  Cooperative  program 


Technical  POCs: 


Mr.  John  Miller 
Telephone:  301-394-2620 


Mr.  John  Eicke 
Telephone:  301-394-2620 


'/ 


GPS  MILITARY  APPLICATIONS 


Instrument  Approach 


CURRENT  HDL  GPS  PROGRAMS 
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GPS  translator  and  receiver  approachs  considered 
HDL.  ASL  and  ETDL  cooperative  program 


STATUS  OF  GPS  PROGRAMS 
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AREAS  OF  INTEREST  IN  GPS 
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TITLE:  Fuzing 


TECHBASE  INVESTMENT  STRATEGY  AREA 

Fuzing  will  continue  to  have  applicability  to  the  broad  spectrum  of  munitions 
systems  from  inexpensive  ammunition  items  through  sophisticated  missile 
systems.  Fuzes  are  used  to  keep  the  munition  item  safe  to  handle  and  store  while 
providing  optimum  warhead  lethality  against  the  target  after  sensing  the  correct 
launch  environment.  Fuzing  systems  developed  in  the  Technology  Applications 
Laboratory  at  Harry  Diamond  Laboratories  (HDL)  are  generically  applicable  to  Next 
Generation  /  Future  Systems  (NG/FS)  in  the  following  Battlefield  Functional 
Mission  Areas:  Fire  Support,  Air  Defense,  Close  Combat  Light,  and  Close  Combat 
Heavy.  An  exhaustive  list  of  specific  systems  will  not  be  attempted  here.  However, 
three  representative  NG/FS  are  associated  with  each  techbase  work  package  in  the 
briefing. 


DESCRIPTION 

Develop  a  variety  of  fuzing  components,  such  as  electronic  safing  and  arming 
devices  and  power  supplies,  and  fuzing  systems  for  Army  munitions.  Pack  as  much 
sophistication  as  possible  into  physically  small  fuzing  systems  to  enhance  overall 
system  lethality,  and  deal  with  countermeasures  of  all  types.  Simultaneously,  satisfy 
other  important  constraints  such  as  safety,  reliability,  cost,  human  engineering,  and 
fire  control  system  interface.  Other  important  issues  that  must  be  dealt  with  in 
fuzing  development  include  use  of  insensitive  munitions,  and  understanding  the 
effects  of  long-term  storage.  The  HDL  Technology  Applications  Laboratory  not  only 
performs  techbase  development  of  fuzes,  but  also  has  strong  customer-funded 
fuzing  programs  in  engineering  development,  engineering  in  support  of 
production,  and  product  improvement  programs. 


OBJECTIVE/APPROACH 

The  objective  is  to  continuously  improve  the  effectiveness  of  the  fuzes  that  are 
provided  to  the  Army  for  its  munitions. 

Technical  barriers  are: 

-  Miniaturization:  Packaging  sophisticated  sensors  and  signal  processors  into 
standardized  ammunition  fuze  contours  and  into  vanishingly  small 
volumes  in  precision  guided  munitions  and  missiles. 


-  Signal  processing  and  algorithm  development:  Signal  processors  must  be 
able  to  handle  the  increased  quantity  and  rates  of  data  that  the  new  sensors 
can  provide.  Targets  must  be  discriminated  from  clutter  at  extended  detection 
ranges. 

-  Pre-launch  power:  Certain  ammunition  items  will  require  the  presence  of 
electrical  power  for  hand  setting  before  use.  How  will  this  be  accomplished 
while  satisfying  long-term  storage  requirements? 

-  Encounter  simulation:  Modeling  and  hardware-in-the-loop  capabilities 
must  be  upgraded  to  accommodate  new  sensors  and  encounter  scenarios. 

-  Low  energy  fire  set  components:  Critical  for  achieving  electronic  safing  and 
arming  performance  and  cost  goals. 


REMARKS 

Customer  programs  in  direct  support  of: 

•  PM-Patriot 

•  PM-Chaparral 

•  PM-Mortar  Systems 

•  PM-Nudear  Munitions 

•  AMCCOM 

•  PM-MLRS 


Techbase  in  direct  support  of: 

•  PM-Fuzes 

•  PM-AFAS 

•  PM-TOW 

•  PM-AAWS-M 


Technical  POC: 


Mr.  William  Konick 

SLCHD-TA 

(202)394-2400 


ADVANCED  PLANNING 
BRIEFING  FOR  INDUSTRY 
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furnished  until  the  proposed  acquisition  is 
synopsized  in  the  Commerce  Business  Daily 
or  the  solicitation  is  issued. 


electronic  fuzing  and  radar  technologies 


o 

CL 

a. 


a> 

</> 

c 

<D 


(/) 

a> 


o 

a 


O) 


CO 

E 

o 


a> 

co 

o 


CO 

o 


CO 

■Q 

E 

O 


fl> 

CO 

o 


o  o 


3 


Fuzes  in  Production 
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M749  Fuze  -  155mm  Nuclear  Art^'ory 
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Max  Quan:  1065  700 

OC  name,  office  symbol,  phone: 

David  Thier,  SLCHD-TA-SE,  (202)394-2703 
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POC  name,  office  symbol,  phone: 

Les  Kitchman,  SLCHD-TA-SE,  (202)394-2703 
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Units(K)  124  54  128  39 

POC  name,  office  symbol,  phone: 

Frank  Blodgett,  SLCHD-TA-FD,  (202)394-3193 
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P0C  name,  office  symbol,  phone: 

Frank  Blodgett,  SLCHD-TA-FD,  (202)394-3193 
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DC  name,  office  symbol,  phone: 

Bob  Goodman,  SLCHD-TA-ES,  (202)394-3710 


•  Description:  Proximity  and  time  fuze  for  MLRS 

binary  chemical  warhead 

•  Status:  Full  scale  development  (6.4) 
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•  Description:  Single  fuze  for  use  on  all  burster  projectiles  in  all 

current  and  developmental  field  artillery  systems 

•  Next  generation  /  future  systems  supported: 

Advanced  Field  Artillery  System  (AFAS) 
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HDL  contract  opportunities  -  component  development 
POC  name,  office  symbol,  phone: 

Bob  Goodman,  SLCHD-TA-ES,  (202)394-3710 


BATTLEFIELD  AUTOMATION 


2800  Powder  Mill  Road 
Adelphi,  Md  20783-1197 
(301)  394-3000 


MULTI-SENSOR  PROCESSING 


RELATED  PROGRAMS 


(TAAWS)  TARGET  ACQUISITION  FOR  ARMY  WEAPON  SYSTEMS 
(ATR)  AUTOMATIC  TARGET  RECOGNITION 


OVERALL  GOAL 


(/> 

UL 

LU 

z 

LU 

GQ 

< 

z 

o 

§ 

s 

CL 

o 

LU 

X 

I- 

LU 

z 

I 

at 

LU 

ui 

a 


z 

o 

u 

z 

5 

§ 

s 

OS 

> 

O 

o 

LL. 

OS 

a. 

£ 

2 

< 

o 

CO 

C£ 

2 

u. 

O 

Hr 

u 

3 

V) 

Ui 

0 c 

LU 

2 

*7 

X 

u 

< 

UI 

X 

ec 

5 

• 

OS 

LU 

z 

C£ 
Ui 

a 

o  < 

“•  1 
2 

o 

u 

< 
u 

5 

< 

LU 

X 


OBJECTIVES 


VA 

h- 

Z 

UJ 


VA 


"VA 

Sh 

Sz 

ec  UJ 

II 

UJ  s 

uj  O 

U  UJ 

<  OS  ^ 

uj  O  2 
H  C  uj 

sSs 

A  K  UJ 
@V9S 

5  uj  5 
<H-S 

os2 

2qS 

Co  2  UJ 
VA  3  VA 
UJ  ^  <f 

uu3 

§S< 

3§< 

A.  OC 
UJ  “  UJ 

otf  h 

<o< 

SSO 

fflviU 
•  a  a 


</i 

UJ 

U 

< 

u. 

as 

UJ 


VA 

Q 

< 


2 

O 


O  5 


(A 

□ 

UJ 

O 

£  vp 
<2 

£$ 

V5U 

QO 

uj  a 


VA  2 

<8 

as 

UJ  £ 
N2 


313* 


i| 

is 


os 

uj  O 
cues 

VA  CL 


lilt 


•  PROVIDE  LESSONS  LEARNED  AND  DATA  TO  SUPPORT  FUTURE  PLANNING 
OF  ARMY  COMMAND  AND  CONTROL  SYSTEMS 


SOFTWARE  DEVELOPMENT  AREAS 


DEVICE  DRIVERS  OPERATING  SYSTEM  EXTERI 


CIP  KNOWLEDGE  BASED 
PROCESSOR  SUBSYSTEM 
BLOCK  DIAGRAM 
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AUTOMATIC  STORAGE 

SELECTED  RETRIEVAL 

CONFIGURABLE  AUTOMATIC  DISTRIBUTION 


CURRENT  FUNCTIONALITY 
(CONTINUED) 


CO  o 

LU  CD 
O  2 
<  >- 
00  CO 
00 

LU  >- 
2  01 
< 
2  H- 

CO  O  ~ 

G1  Q1  — I 

LU  Lx.  — 

CO  2 

3  O 

z  a 
-j  —  ce 
LU  — I  h-  <C 

CO  <  <  Q 

O  Z 

<C  O  CL  < 

m  z  z  3  h- 

c  O  O  CO 

O  h-  <  -  00 

<C  Z  <  I—  h- 

O  —  -u  Q  <  q: 

iC  LI  LU  2  O 

oc  a:  o  n 

<  gi  <  k-  a. 

I—  01  O  X  3  3 

—  h-  o  00  <  CO 


rz  co 

<C  Q1 

o  ^ 

CO 


CO  o 

<  s 

LU  2 


o  jg 
ai  55 


o 

cn 

<  z 
o  o 

<  h- 
h-  O 
00  LU 

I— 
CO  LU 
• —  Q 
01 

O  H- 
CL  Z 
CL  LU 


CO  CO  LU 


I  I  I  I  I  Rill 


HARD  COPY 

—  PAPER 

—  OVERLAY  (STANDARD  SCALES) 


CIP  FUNCTIONAL 
BLOCK  DIAGRAM 


COMMUNICATIONS  INTENFACE  MODULE 


TEST  BED  FEATURES 
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OPERATING  SYSTEMS.  LANGUAGES, 
AND  APPLICATIONS. 

(UNIX  AND  REAL  TIME  KERNALS) 
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FUTURE  USER  DEFINED  REQUIREMENTS 


Survivability  Laboratory 


NUCLEAR  SURVIVABILITY  PROGRAM 


The  Harry  Diamond  Laboratories,  Nuclear  Survivability  Program 
develops  a  full  range  of  verified  and  demonstrated  technology  products 
and  methodologies  required  to  assure  the  future  survivability  of  U.S.  Army 
materiel  during  and  after  a  nuclear  exchange.  HDL  as  the  AMC  Lead 
Laboratory  for  nuclear  weapons  effects  survivability  is  charged  to 
formulate,  budget  and  execute  this  broad  technology  program  that  is 
required  so  that  mission  essential  Army  equipment  can  be  made  as 
survivable  as  the  soldier  This  is  needed  so  Army  can  avoid  the  potentially 
disastrous  situation  of  having  soldiers  who  are  willing  and  able  to  right 
after  a  nuclear  attack,  but  are  unable  to  do  so  because  combat  systems  fail 
to  withstand  hostile  nuclear  environments. 

The  6.2  Nuclear  Survivability  Technology  part  of  the  overall  Army 
Nuclear  Survivability  Program  provides  technology  products  for  all  nuclear 
effects  areas  (e.g.  EMP,  radiation  and  blast/thermal)  including  the 
simulation  of  these  effects  and  the  development  of  nuclear  hardening 
methods  and  techniques  needed  for  designing  nuclear-survivable 
equipment,  testing  it  and  assessing  and  validating  systems  survivability 
and  maintaining  that  survivability  throughout  the  life  cycle.  The 
continuing  evaluation  of  emerging  technologies  that  are  being  introduced 
into  new  and  product  improved  military  system  designs  make  this  tech 
base  an  iterative  program  that  provides  the  Army  with  affordable 
hardening  solutions  for  development  and  fielded  system  use. 

Nuclear  weapons  effects  and  simulators  are  studied  and  developed, 
maintained  and  improved  for  use  in  designing  survivable  equipment. 
Radiation  shielding  technology  is  developed  and  demonstrated  for 
protection  of  crews  in  armored  vehicles. 

• 

There  are  several  major  areas  of  concern  in  this  program.  First  is  the 
high  altitude  electromagnetic  pulse  (HEMP)  in  which  advanced  protection 
devices  are  being  developed  to  prevent  the  loss  of  the  entire  inventory  of 
electronic  military  systems  from  a  HEMP  nuclear  weapon  burst. 
Additionally,  this  task  area  develops  analysis  methods  and  techniques  for 
hardening  tactical  Army  systems  to  EMP  effects  and  the  capability  to 
simulate  the  new  military  standard,  MIL-STD-2169.  Free  field  current 
injection  and  computer  simulation  techniques  are  being  used  to  assess  the 
impact  of  this  new  environment  on  past  and  future  EMP  hardening 
approaches. 


The  next  major  area  of  interest,  is  Air  Blast  and  Thermal  radiation. 
Mobile  tactical  systems  are  particularly  vulnerable  to  being  overturned  by 
the  blast  wave.  This  task  will  develop  advanced  techniques  like 
lightweight  outriggers  and  other  overturning  restraints  for  use  with  Army 
vehicles  that  carry  mobile  C3I  systems.  Additionally,  the  program  will 
conduct  Large  Blast/Thermal  Simulator  (LB/TS)  cost  reduction  research  in 
cooperation  with  DNA.  Non-ideal  blast  will  also  be  investigated. 

Finally  the  Tactical  Source  Region  (TSR)  area  is  concerned  with  an 
annular  area  around  the  burst  point  of  a  low  yield  nuclear  weapon  beyond 
the  range  where  personnel  and  equipment  are  disabled  by  the  blast  and 
thermal  radiation.  In  this  area,  nuclear  radiation  is  being  deposited  in  the 
air  creating  a  complex,  time  varying  radiation,  ionizing  electron  and 
electromagnetic  pulse  (EMP)  environment.  This  task  objective  is  to 
develop  the  analytical  methods  and  basic  technology  necessary  to  ensure 
the  survivability  of  Army  equipment  in  this  environment  Resolution  of 
the  tactical  source  region  problem  will  involve  above  ground  tests  in 
AURORA  and  underground  nuclear  tests  (UGT)  and  will  help  develop 
tactical  source  region  hardening  requirements  and  lead  to  approaches  for 
TSR  simulation. 

The  Nuclear  Effects  Support  Team  is  a  6.3b  AMC  sponsored  program 
funded  to  facilitate  transfer  of  nuclear  survivability  information  from  the 
research  community  to  systems  under  development.  NEST  assistance  is 
available  to  meet  the  needs  of  project  managers 

The  Nuclear  Survivability  Assessment  Team  (NSAT)  Program,  has  the 
goal  of  facilitating  Army  nuclear  survivability  by  analysis  and  test  and 
where  required  the  hardening  of  unhardened  equipment  fielded.  The 
Army  equipment  list  for  this  program  has  been  prioritized  by  the  Training 
Doctrine  Command  for  test,  evaluation,  and  hardening  retrofit.  Based  on 
the  work  NSAT  does,  a  database  has  been  established  for  future  Army  use. 

The  6.2  nuclear  survivability  technology  products  are  developed  by 
HDL  and  fed  into  demonstration  packages  that  integrate  into  standard 
nuclear  survivability  hardening  modules  for  use  by  project  managers  and 
major  subordinate  command  elements  working  the  nuclear  survivability  of 
future  generation  military  systems.  The  major  areas  being  worked  on  are 
covered  in  the  following  paragraphs. 


The  high  altitude  EMP  (HEMP)  Defense  Standards  and  Specifications 
Program  (DSSP)  is  directed  at  providing  support  to  high  priority  time 
sensitive,  strategic  ground  based  mobile  C3I  systems.  The  program 
demonstrates  low  risk  EMP  hardening  for  these  systems  and  develops 
associated  specifications  ,  standards,  hardening  guidelines  and  practices. 

The  development  of  hardness  assurance/hardness  maintenance 
(HA/HM)  techniques  and  procedures  is  being  developed  for  application  to 
the  acquisition  and  the  operational  phases  of  a  nuclear  hardened  system. 
The  Army  needs  these  techniques  and  procedures  so  that  systems  can  be 
kept  survivable.  The  increasing  numbers  of  Army  systems  that  have 
nuclear  hardening  criteria  make  this  and  future  derivative  efforts  an  area 
of  important  and  continuing  concern. 

HDL  has  pursued  a  non-developmental  item  (NDI)  advanced  system 
hardening  effort  for  the  past  several  years  that  has  the  objective  of 
generating  techniques  and  methods  for  selecting  or  modifying  NDI 
equipment  so  that  it  can  survive  in  a  nuclear  battlefield  environment 
containing  initial  nuclear  radiation  (INR),  electromagnetic  pulse  (EMP),  and 
blast/thermal  radiation.  Survivability  problems  for  different  NDI 
categories  have  been  identified  and  approaches  developed  on  how  these 
problems  can  be  solved.  Guidelines  for  selection  of  nuclear  survivable  NDI 
technologies  are  output  of  this  program.  Because  of  the  increasing  use  of 
the  NDI  procurement  route,  this  and  its  future  derivative  efforts  are 
clearly  going  to  be  more  important  to  the  Army  in  the  coming  years. 

Finally,  there  is  the  Large  Blast/Thermal  Simulator  (LB/TS)  related 
program  whose  objectives  and  approach  have  been  developed  by  BRL  with 
HDL  and  DNA  support  to  provide  realistic  cost-effective  means  of 
simulating  the  response  of  tactical  systems  to  the  full  threat  yield 
spectrum  of  blast/thermal  environments.  DNA  has  agreed  to  build  the 
LB/TS  and  finance  its  char  .rizadon  and  operarion  by  AMC  on  an  Army 
site.  This  task  will  suppr  uie  BRL  "probative  tube",  which  is  a  small  scale 
model  of  the  LB/TS  -  ..ere  tube/target  interaction  can  be  studied  along 
with  instrumentation  and  potential  LB/TS  improvements.  Using  the 
probative  tube,  improvements  can  be  demonstrated  and  the  technology 
transferred  to  the  full  scaled  LB/TS.  If  successful,  these  efforts  can  reduce 
the  original  cost  of  the  LB/TS  and  the  subsequent  operating  costs  by 
millions  of  dollars.  Additionally,  BRL  can  use  it  as  a  modem  blast 
simulator  in  its  own  right. 
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HY  NUCLEAR  SURVIVABILITY 

TO  SUPPORT  A  CREDIBLE  DETERRENCE 
TQYlELn  GAINS  IN  COMBAT  EFFECTIVE}’ 


NUCLEAR  SURVIVABILITY 
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NUCLEAR  SURVIVABILITY  OF  ARMY  MATEREL 


U.S.  ARMY  POUCY 


SYSTEMS/EQUIPMENTS 
ISSUED  CRITERIA 


CALENDAR  YEAR 


|  EfCHK>uLo(rt 

REQUIREMENTS 


Deputy  Chief  of  Staff  for  Operations  and  Plans 
Prepared  Ry:  U.S.  Army  Nuclear  and  Chemical  Agency 


NUCLEAR  SURVIVABILITY  PROGRAM 
Technology  Program  Drivers 

o  New  Threats/Next  Generation  Weapons 

o  System  Life  Cycle  Considerations 

Hardness,  Maintenance  and  Surveillance 
Integrated  Logistics 

o  Advances  in  Automation  and  Robotics 

o  Commercial  Products  and  Non-Developmental  Items 

o  Next  Generation  Materials,  Electronics,  Photonics 


/ 


PLANS  DIRECTORY 


NEW  EMP  ENVIRONMENTS/RADIATION 
EFFECTS  IN  SEMICONDUCTOR  DEVICES 


REQUIREMENTS  STRATEGY  FOR 
MANAGING  THE  ACOUSITION 


NSCS— NUCLEAR  AND  CHEMICAL  SURVIVABILITY  COMMITTEE 


NUCLEAR  SURVIVABILITY  PROGRAM 
Technology  Development  Areas  of  Interest 
Effects  Generation  Mechanisms 

-  EMP  (High  Altitude,  Source  Region,  System  Generated) 

-  Non-ideal  Blast 

-  Forest  Blowdown 

Coupling  &  Loading 

-  Experimental  Techniques 

-  Theoretical  Modeling  and  Validation 

-  Advanced  Analytical  Capabilities 

-  Tailored  Parallel/Pipelined  Processing  Architectures 

Component,  Subsystem  and  System  Response 

-  Testing  and  Test  Analysis 

-  Modeling  and  Simulation 

-  Tailored  Component  Fabrication 

-  -Database  (Creation  and  maintenance) 

Survivability/Vulnerability  Assessment 

-  Standard  Methodologies 

-  AI  Expert  Assistants 

-  Stocastic  Modeling  and  Operations  Research  Considerations 

-  Effects  Synergisms 


NUCLEAR  SURVIVABILITY  PROGRAM 

Technology  Development  Areas  of  Interest 
( conti nued ) 


o'  Hardening  Capabilities 

-  Advanced  Materials  for  Blast/Thermal  Protection 

-  Integrated  Electromagnetic  Protection 

-  Terminal  Protection  Devices 

-  Electromagnetic  Shielding 

-  Shock  Isolation 

-  Radiation  Hard  Components 

o  S  iaulat i on/ 1  ns tr umentat i on 

-  Advanced  EKP  Simulator  Designs  and  Components 

-  LS/TS  Emprovements 

-  Wide  Bandwidth,  Large  Dynamic  Range  Sensors 


NUCLEAR  SURVIVABILITY  PROGRAM  ' 

Survivability  Applications 

o  Standards  and  Specifications  Development  and  Validation 
o  Hardness  Maintenance  and  Surveillance  Testing  Demonstration 
o  Life  Cycle  Survivability  Demonstrations  (NG/FS) 
o  NDI  Survivability  Demonstrations 
o  LB/TS  Product  Improvements 
o  Next  Generation  EMP  Simulators 

o  Fielded  Systems  Product  Improvements 
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NUCLEAR  SURVIVABILITY  PROGRAM 
SURVIVABILITY  SUPPORT 
PEO/PM  Support  of  Developmental  Systems 
Independent  Assessments  of  Critical  Systems 


Support  to  DA  and  DoD  Customers 


GOOD  MANAGEMENT /ENGINEERING 
GOOD  TECHNOLOGY  BASE  PRACTICES  AT  THE  PM  LEVEL 
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SEMICONDUCTOR  DAM AGE  CHARACTERIZATION 
TEST  EQUIPMENT 


CURRENT  INJECTION  SIMULATION 


facility  development 


EMP  SIMULATION 


EMP  COUPLING  AND  ANALYSIS 


PROPOSED  UQT  CONFIGURATION 
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CHARACTERIZE  LIMITS  OF  LB/T8  HOH-IDEAL 
PERFORMANCE 


FOREST  BLOWDOWN 
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6.1  RADIATION  SPECIAL  EFFECTS 
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NUCLEAR  EFFECTS  SUPPORT 
TEAM  FUNCTIONS 
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6.3b  NUCLEAR  SURVIVABILITY 
ASSESSMENT  TEAM 
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CONTINUE  ASSESSMENTS 
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NUCLEAR  SURVIVABILITY 
ASSESSMENTS 
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ADVANCED  HARDENING 
TECHNOLOGY 
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DEFENSE  STANDARDS  AND 
SPECIFICATIONS  PROGRAM 
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INTRODUCTION 


PROGRAM  ACCOMPLISHMENTS 


SHIELDED  ENCLOSURE  (80  dB) 
INTERNAL  SHIELD  (80<IB) 
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NDI  NUCLEAR  SURVIVABILITY 

BENEFITS: 


rifi! 
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Rugged. 
Lightweight 
Magnesium  Case 


OPTICAL  PROTECTION  DEMO 
NDI  SHOCK  MITIGATION 
THERMAL/BLAST  GUIDELINES 


FACILITY  characterization 
FULL  SCALE  EQUIPMENT  TESTING 


LARGE  BLAST/THERMAL  SIMULATOR 


RWE 

(ACTIVE) 


(jsd)  ajnssajdwAO  juapjouj 


LARGE  BLAST/THERMAL  SIMULATOR 


20  METERS 


TITLE:  Aurora  and  Proposed  Tactical  System  Radiation  (TSR) 

Facility 


TECH  BASE  INVESTMENT  STRATEGY  AREA:  S002  Modeling/Simulation 

Aurora  can  be  used  to  produce  radiation  in  the  form  of  both 
high-energy  X  rays  and  electron  beams.  Both  types  of  radiation 
can  be  tailored  to  meet  the  needs  of  test  objects. 


DESCRIPTION: 

Aurora's  versatility  makes  it  useful  for  a  broad  range  of 
investigators.  For  example,  Aurora  produces  X  rays  in  the  Gamma 
spectrum,  allowing  experimenters  to  assess  the  effects  of 
transient  radiation  on  electronics  ranging  from  tiny  chips  to 
entire  weapons  systems.  Aurora  can  also  be  used  to  test  small 
objects  at  extremely  high  doses  (for  example,  it  can  produce 
300,000  RAD(Si)  over  250  cm3)  or,  it  can  irradiate  with  good  dose 
uniformity,  a  volume  as  large  as  14m3  at  a  dose  of  675  RAD (Si) . 
Currently,  no  test  facility  is  capable  of  testing  complete 
deployed  systems  at  high  levels  of  X  rays  or  with  multiple  pulses 
(proposed  TSR) . 


OBJECTIVE/APPROACH : 

The  objective  is  to  provide  the  Army  with  the  means  to  test 
completely  deployed  systems  as  large  as  "Peacekeeper"  with 
multiple  Gamma-ray  simulators  producing  X  rays  in  the  10  ME  V 
range. 


TECH  BARRIERS: 

The  technical  barriers  are: 

a.  conceptual  design  for  the  facility:  type  of 
construction,  design  criteria,  test  area  enclosure  and  utilities 
requirements,  office  area  security  systems  approach  and  safety 
cons iderat ions ; 

b.  NEPA:  review  of  scope,  technical  approach,  risks,  etc.; 

c.  simulator  design,  drift  tube  design,  drift  tube 
fabrication? 

d.  facility  detail  design,  drift  tube  testing;  and 

e.  facility  construction  and  simulator  fabrication. 


REMARKS: 


In  direct  support  of:  space  and  strategic  systems,  t  ti  al 
systems,  systems  technology,  nuclear  effects  simulation 
technology. 

The  Tactical  System  Radiation  (TSR)  facility  repre  nts  a 
multimillion  dollar  investment  of  capital  assets. 


TECHNICAL  POCs:  Dr.  Forrest  J.  Agee  or  Mr.  Mark  G.  Caruso 

Harry  Diamond  Laboratories 
ATTN:  SLCHD-NW-RS 

2800  Powder  Mill  Road 
Adelphi,  MD  20783-1197 


(301)  394-2290 
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•  PROVIDE  THE  ARMY  THE  CAPABILITY  FOR  RESEARCH  AND  TESTING  TO  INSURE  THE  HARDNESS 
OF  DEVELOPMENTAL  FUTURE  ARMY  C3  SYSTEMS 


AURORA  TESTING  SUPPORTS  TRI-SERVICE  PROGRAM 
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DIVERTER  SWITCHES  SHORTEN  PULSE  WIDTH 


AURORA  HIGH-INTENSITY  RREMSSTRAHLUNG 

UPGRADE 


SOFTENED  X-RAY  CAPABILITY 
AT  AURORA 


AURORA  PULSE  SHAPE  ENHANCEMENT  UPGRADES 


INTERVAL 


AURORA  Reflex  Diode  Microwave 
Generation  Experiment 


Cross-Sectic  'iew  of  Reflex  Diode  and  Diagnostics 


Transfer  Program  Manager 


NATIONAL  POUCY 


THE  STEVENSON  -  WYDLER  TECHNOLOGY 
INNOVATION  ACT  OF  1980 


FEDERAL  TECHNOLOGY  TRANSFER 

ACT  OF  1986 
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COOPERATIVE  RAD  AGREEMENTS 

PROVIDES  15%  OF  ROYALTIES  TO  INVENTORS  AND  THE  MAJORITY 
OF  THE  BALANCE  TO  LABS 


TECHNOLOGY 

AND  TECHNICAL  ASSISTANCE 
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ARMY  DOMESTIC  TECHNOLOGY  TRANSFER 


Clifford  E.  Lanham 

Army  Domestic  Technology  Transfer  PHONE:  (202)  394-4210 

Program  Manager  AV  290-4210 

U.S.  Army  Laboratory  Command  FAX:  (202  )  394-5818 

ATTN:  AMSLC-TP-TT 
2800  Powder  Mill  Road 
Adelphi ,  MD  20783-1145 


ARMY  ORTA  POCs 


Commander 

U.S.  Army  Research  Institute  for  Behavioral  and 
Social  Sciences 

ATTN:  PERI-IP  (Dr.  Frank  Moses) 

5001  Eisenhower  Avenue 
Alexandria,  VA  22333-5000 


PHONE:  (202)  274-8816 
AV  284-8816 
FAX:  (202)  274-5616 


Director 

U.S.  Army  Cold  Regions  Research  and  Engineering  PHONE:  (603)  646-4237 

Laboratory  AV  684-4237 

ATTN:  CECRL-CS  (Dr.  Andrew  Assur)  FAX:  (603)  646-4278 

72  Lyme  Road 
Hanover,  NH  03755-1290 


Director 

U.S.  Army  Construction  Engineering  Research  PHONE:  (217)  373-6789 

Laboratory  AV  N/A 

ATTN:  CERL-TAO  (Mr.  Rob  Gorham)  FAX:  (217  )  373-7222 

P.C.  Box  4005 
2901  Newmark  Drive 
Champaign,  IL  61824-4005 


Director 

U.S.  Army  Engineer  Topograhic  Laboratories 
ATTN:  PR-P  (Mr.  George  Simcox) 

Ft.  Bel voir,  VA  22060-5546 


PHONE: 

FAX: 


(202)  355-2629 
AV  345-2629 
(202)  355-3176 


Director 

U.S.  Army  Engineer  Waterways  Experiment  Station 
ATTN:  CEWESFV-T  (Mr.  Philip  Stewart) 

P.O.  Box  631 

Vicksburg,  MS  39181-0631 


PHONE:  (601)  634-4113 
AV  N/A 

FAX:  (601)  634-4180 


PHONE: 


Comnander 

U.S.  Army  Aeromedical  Research  Laboratory 
ATTN:  SGRD-UAX-SI  (Ms.  Diana  Hemphill) 
P.O.  Box  577 

Ft.  Rucker,  AL  36362-5292 


(205)  255-6907 
AV  558-6907 
FAX:  (205)  255-6937 


Commander 

U.S.  Army  Medical  Research  Institute  of  Chemical 
Defense 

ATTN:  SGRD-UV-R  (Mr.  Lloyd  Roberts) 

Aberdeen  Proving  Ground,  MD  21010-5425 


PHONE:  (301)  671-3628 
AV  584-3628 
FAX:  (301)  676-7045 


Comnander 

U.S.  Army  Institute  of  Dental  Research 
Walter  Reed  Army  Medical  Center 
ATTN:  SGRD-UDR  (Dr.  Gino  Battistone) 
Washington,  D.C.  20307-5300 


PHONE:  (202)  576-3254 
AV  291-2478 
FAX:  (202)  576-0518 


Comnander 

U.S.  Army  Institute  of  Surgical  Research 
ATTN:  SGRD-USX  (LTC  David  Howard) 

Ft.  Sam,  Houston,  TX  78234-5012 


PHONE:  (512)  221-2340 
AV  471-2340 
FAX:  (512)  227-8502 


Comnander 

U.S.  Army  Letterman  Army  Institute  of  Research 
ATTN:  SGRD-ULZ-IR  (Mr.  Jack  Keller) 

Presidio  of  San  Francisco,  CA  94129-6800 


PHONE: 

FAX: 


(415)  561-2641 
AV  586-2641 
(415)  561-4138 


Comnander 

U.S.  Army  Biomedical  Research  and  Development 
Laboratory 

ATTN:  SGRD-UBZ-RA  (Mr.  Lee  Merrell) 

Ft.  Detrick,  MD  21701-5010 


PHONE:  (301)  663-2024 
AV  343-2024 
FAX:  (301)  663-2569 


Comnander 

U.S.  Army  Medical  Research  Institute  of 
Infectious  Diseases 

ATTN:  SGRD-UIZ-D  (Dr.  Michael  Chirigos) 
Frederick,  MD  21701-5010 


PHONE:  (301)  663-2227 
AV  343-2227 
FAX:  (301)  663-2893 


Comnander 

U.S.  Army  Medical  Research  Institute  of 
Environmental  Medicine 
ATTN:  SGRD-UEZ  (MAJ  Lawrence  Lightner) 
Natick,  MA  01760-5007 


PHONE:  (508)  651-4812 
AV  256-4812 
FAX:  (508)  651-5298 
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Director 

Walter  Reed  Army  Institute  Research  PHONE: 

ATTN:  SGRD-UWZ-I  (Mr.  B.  Nolan  Dale) 

Walter  Reed  Army  Medical  Center  FAX: 

Washington/  D.C.  20307-5100 


Conmander 

U.S.  Army  Armament  Research/  Development  and  PHONE: 

Engineering  Center 

ATTN:  SMCAR-AST  (Mr.  Robert  Zanowicz)  FAX: 

Picatinny  Arsenal/  NJ  07806-5000 

-  Close  Combat  Armaments  Center 

-  Fire  Support  Armaments  Center 

-  Armament  Engineering  Directorate 


Commander 

U.S.  Army  Chemical  Research,  Development 
and  Engineering  Center 
ATTN:  SMCCR-OPP  (Ms.  Susan  Luckan) 
Aberdeen  Proving  Ground,  MD  21010-5423 


Director 

U.S.  Army  Aviation  Research,  Development 
and  Engineering  Center 
Aviation  Research  &  Technology  Activity 
ATTN:  SAVRT-R  (LTC  Terry  Turpin) 

NASA  Ames  Research  Center 
Moffett  Field,  CA  94035-1099 


Conmander 

CEC0M  Center  for  Conmand,  Control  and  PHONE: 

Comnun i cat i ons  Systems 

ATTN:  AMSEL-RO-C3-PB  (Mr.  Charles  Grzenda)  FAX: 

Ft.  Monmouth,  NJ  07703-5000 


PHONE: 

FAX: 


PHONE: 

FAX: 


Conmander 

CECOM  Center  for  Electronic  Warfare/Reconnaissance,  PHONE: 

Surveillance,  and  Target  Acquisition 
ATTN:  AMSEL-RD-EW-TS  (Mr.  Dennis  Sanders)  FAX: 

Ft.  Monmouth,  NJ  07703-5000 


Conmander 

CECOM  Center  for  Software  Engineering  PHONE: 

ATTN:  AMSEL-RO- SE-AST  (Mr.  George  Sumrall) 

Ft.  Monmouth,  NJ  07703-5000  FAX: 


(202)  576-2274 
AV  291-2274 

N/A 


(201)  724-6979 
AV  880-6979 
(201)  724-2934 


(301)  671-2031 
AV  584-2031 
(301)  671-3630 


(415)  694-5581 
AV  359-5581 
(415)  694-5565 


(201)  544-3119 
AV  995-3119 
(201)  544-2822 


(201)  544-3205 
AV  995-3205 
(201)  544-3225 


(201)  544-4273 
AV  995-4273 
(201)  544-2163 
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Director 

CECOM  Center  for  Night  Vision  and  Electro-Optics  PHONE: 

ATTN:  AMSEL-RD-NV-SPD  (Mr.  Richard  Fulton) 

Ft.  Bel voir,  VA  22060-5677  FAX: 


Director 

CECOM  Center  for  Signals  Warfare  PHONE: 

ATTN:  AMSEL-RD-SVJ-DT  (Mr.  G.  W.  (Bill)  Mitchell) 

Vint  Hill  Farms  Station  FAX: 

Warrenton,  VA  22186-5100 


Director 

U.S.  Army  Missile  Command  PHONE: 

Research,  Development  and  Engineering  Center 
ATTN:  AMSMI-RD-TI  (Dr.  Steven  Smith)  FAX: 

Redstone  Arsenal,  AL  35898-5243 


Director 

U.S.  Army  Tank-Automotive  Command  PHONE: 

Research,  Development  and  Engineering  Center 
ATTN:  AMSTA-CK  (Mr.  Robert  Hostetler)  FAX: 

Warren,  MI  48397-5000 

Commander 

U.S.  Army  Bel voir  Research,  Development  and  PHONE: 

Engineering  Center 

ATTN:  STRBE-IL  (Ms.  Connie  Harrisson)  FAX: 

Ft.  Bel voir,  VA  22060-5606 

Commander 

U.S.  Army  Natick  Research,  Development  and  PHONE: 

Engineering  Center 

ATTN:  STRNC-EMP  (Mr.  Robert  Rosenkrans)  FAX: 

Natick,  MA  01760-5014 

Director 

U.S.  Army  Research  Office  PHONE: 

ATTN:  SLCRO-TS  (Mr.  David  Seitz) 

P.O.  Box  12211  FAX: 

Research  Triangle  Park,  NC  27709-2211 

Commander 

U.S.  Army  Atmospheric  Sciences  Laboratory  PHONE: 

ATTN:  SLCAS-DP-P  (Mr.  Richard  Hiroebrook) 

White  Sands  Missile  Range,  NM  88002-5501  FAX: 


(703)  664-4736 
AV  354-4736 
(703)  781-7124 


(703)  347-6594 
AV  299-6594 
(703)  349-9085 


(205)  876-5449 
AV  746-5449 
(205)  876-9142 


(313)  574-5270 
AV  786-5270 
(313)  574-5952 


(703)  664-1068 
AV  354-1068 
(703)  355-3739 


(508)  651-5296 
AV  256-5296 
(508)  651-4930 


(919)  549-0641 
AV  935-3331 
Ask  for  X284 


(505)  678-4917 
AV  258-4917 
(505)  678-2432 
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Director 

U.S.  Army  Ballistic  Research  Laboratory 
ATTN:  SLCBR-DS  (Mr.  Richard  Dimnick) 
Aberdeen  Proving  Ground/  MD  21005-5066 


PHONE:  (301)  278-6955 
AV  29C>-6955 
FAX:  (301)  278-7962 


Director 

U.S.  Army  Electronics  Technology  and 
Devices  Laboratory 
ATTN:  SLCET-DJ  (Mr.  I  *  chard  Stem) 
Ft.  Monmouth,  NJ  07703-5302 


PHONE:  (201)  544-4666 
AV  995-4666 
FAX:  (201)  544-4306 


Director 

U.S.  Army  Harry  Diamond  Laboratories 
ATTN:  SLCHD-PO-P  (Mr.  George  Gillespie) 
2800  Powder  Mill  Road 
Adelphi ,  MD  20783-1197 


PHONE:  (202)  394-1551 
AV  290-1551 
FAX:  (202)  394-4902 


Director 

U.S.  Army  Human  Engineering  Laboratory 
ATTN:  SLCHE-SS-IR  (Mr.  Dean  Westerman) 
Aberdeen  Proving  Ground,  MD  21005-5001 


PHONE:  (301)  278-5817 
AV  298-5817 
FAX:  (301)  278-7675 


Director 

U.S.  Army  Materials  Technology  Laboratory 
ATTN:  SLCMT-TMT  (Mr.  Paul  Rolston) 
Watertown,  MA  02172-0001 


PHONE: 

FAX: 


(617)  923-5091 
AV  955-5091 
(617)  923-5524 


Director 

U.S.  Army  Vulnerability  Assessment  Laboratory  PHONE:  (505)  678-2650 
ATTN:  SLCVA-DPC  (Mr.  Tom  Reader)  AV  258-2650 
White  Sands  Missile  Range,  NM  88002-5513 
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Director,  Target  Sensors  and 
Signal  Processign  Laboratory 


Target  Sensors  and 
Signal  Processing  Lab. 
Peter  B.  Johnson,  Director 


SENSOR  TECHNOLOGY 
DESCRIPTION 
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ANTI-RADIATION  MISSILE  COUNTER  MEASURE  TECHNOLOGY 


Signal  Processing  Laboratory 


TITLE:  OPTICAL  SIGNAL  PROCESSING 


TECHBASE  INVESTMENT  STRATEGY  AREA:  EMERGING  TECHNOLOGIES  - 
ADVANCED  SIGNAL  PROCESSING  AND  COMPUTING 

Optical  processing  modules,  combined  with  digital  processing 
hardware,  provide  advanced,  high-throughput  processing  capability 
for  real-time  applications.  Such  signal  processing  systems  are 
for  ground  and  air  based  missions  involving  radar  processing, 
communications  intercept,  and  target  recognition. 

DESCRIPTION 

Develop  optical  processing  modules  with  low  weight,  power 
consumption,  and  volume,  possessing  high  throughput /high 
processing  gain  characteristics  for  real-time  signal  processing 
applications.  Combined  in  hybrid  testbed  systems  with  digital  and 
rf  analog  processing  capabilities;  demonstrations  will  encompass 
processing  of  wideband,  complex  radar  and  communications  signals, 
and  offer  extensive  processing  capacity  for  image  processing/ 
target  recognition  problems. 

QBJECTIVE/APPRQACH 

The  objective  is  to  provide  the  battlefield  commander  with  real 
time  analysis  and  interception  of  the  prevailing  signal 
environment.  Key  optical  devices,  algorithms,  and  architectures, 
along  with  new  electro-optic  implementations  are  examined  to 
enhance  current  signal  processing  capabilities. 

Tech  barriers  are: 

•  Materials  and  Devices:  Larger  time  apertures,  greater 

efficiency  ^ 

•  Detector  Arrays:  Increased  dynamic  range  in  two 
dimensions 

•  Diode  Lasers:  Visible,  high  power,  narrower  linewidth 

•  Spatial  Light  Modulators:  Higher  resolution 

•  Sophisticated  Algorithms  and  Architectures  for  Exotic 
Signal  Types:  Exploit  parallel/multi-dimensional 
architectures  for  greater  processing  power 

•  Rugged,  Compact  Modular  Units :  More  universal 
environmentally  rugged  designs 

•  System  Interfaces:  Greater  compactness,  increased 
processing  power 

•  Advanced  GaAs  Optoelectronic  Structure  for  Neural  Networks 


REMARKS 


In  direct  support  of: 

•  Integrated  Intercept  System 

•  Integrated  Jammers 

•  Integrated  Sensors 

•  Distributed  IEW  Fusion 

•  Intelligence  and  Electronic  Warfare  Vehicle 

Technical  POC:  Mr.  John  Pellegrino 

Telephone:  (202)  394-2520 


ARMY  SIGNAL  PROCESSING 
REQUIREMENTS 
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HIGH  POWER  (>100mW)  RED,  SINGLE  MODE  LASER  DIODES 

HIGH  RESOLUTION  MODULATORS,  ONE-  AND  TWO-DIMENSIONAL 

HIGH  DYNAMIC  RANGE(>70dB).  HIGH  FRAME  RATE(>100Hz)  OPTICAL  DETECTORS 


TECHNOLOGICAL  BARRIERS 
ALGORITHMS  AND  ARCHITECTURES 
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SYSTEM  INTERFACES 

Current  electronic  Interfaces  large;  both  digital  and 
analog  interfaces  can  be  made  much  more  compact 
and  with  greater  processing  power. 


SIGNAL  PROCESSING 
TECHNOLOGY  VISION 
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III— V  optoelectronics  for  neural  networks 

Complementary  use  of  optical/digital  technology 
in  systems 


II  <5  ARMY  ^ 
LABORATORY  COMMAND 
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ignal  Processing 


TITLE:  FUZING  TECHNOLOGY 


TECH  BASE  INVESTMENT  STRATEGY  AREA 

Emerging  Technologies  -  Protection/Lethality 

Next  Generation/Future  Systems  --  Deep- Fire  Smart  Munition 

Median  Surface-to-Air  Missile 
The  Army  Counter- Air  Weapon  System 
Future  Smart  Munition 
Long-Range  Artillery  Missile 
Patriot  2000 
LOS-F-H  Block  n 

Multi-Mode  Anti-Armor  Weapon  System 


PESCRimQM 

This  topic  covers  applied  research  and  exploratory  development  on  proximity  fuze  sensors  for  air 
defense  and  anti-armor  applications.  Because  the  bulk  of  the  effort  is  focused  on  guidance- 
integrated  fuzing,  the  terminal  phase  of  missile  guidance,  including  aim-point  wander,  is  also  a 
program  focus.  Technologies  being  investigated  for  air-target  fuzing  include  if,  electro-optical, 
electrostatic,  and  millimeter  wave  guidance-integrated.  The  anti-armor  program  is  focused  on 
millimeter-wave  guidance-integrated  fuzing.  Special  problem  areas  are  fuzing  in  a  high  clutter 
environment,  countermeasures,  and  low-observable  targets.  Strong  emphasis  is  placed  on 
obtaining  basic  data  on  targets,  clutter,  and  countermeasures,  and  on  using  the  data  to  develop 
and  validate  computer  models  for  encounter  simulations  used  to  develop  and  evaluate  fuzing  and 
terminal  homing  designs  and  algorithms. 

OBJECTIVE/APPROACH 

The  objective  is  to  meet  new  proximity  fuzing  requirements  and  reduce  the  cost  of  future  prox¬ 
imity  fuzes. 


The  approach  and  technology  barriers  are: 

-  Clutter-Resistant  Air-Target  Fuzing:  The  current  primary  goal  of  this  program  is 
to  provide  proximity  sensing  against  air  targets  near  the  tree  line  withe  prefunc¬ 
tioning  on  clutter.  Measurements  have  been  and  are  being  made  of  fbl  e  and 
target  returns  with  rf,  electro-optical,  and  electrostatic  sensors,  and  fuzi. 
concepts  are  being  evolved  and  tested.  The  threat  of  countermeasures,  has 
chaff  and  ECM  for  rf  sensors  and  smoke  for  electro-optical  sensors,  mu  con¬ 
tinue  to  be  overcome.  Fuzing  against  low-observable  targets  will  be  a  strong  con¬ 
sideration  in  the  future.  Applications  include  FAADS-LOS-F-H,  MS  AM, 
TACAWS,  Stinger  Follow-On. 


--  Guidance-Integrated  Air-Target  Fuzing:  The  goal  of  this  program  is  to  eliminate 
the  need  for  a  separate  proximity  fuze  by  obtaining  the  fuzing  information  from 
the  guidance  sensor.  The  current  effort  is  concentrated  on  the  35-GHz  active 
seeker  program  for  Patriot  An  instrumentation  radar  system  is  being  developed 
for  use  in  obtaining  basic  data  during  end-game  encounter  simulations  against 
suitable  targets.  The  data  will  yield  target  signatures  and  seeker  aim  points,  and 
will  be  used  to  develop  encounter  models,  which  in  turn  will  be  used  to  conceive 
and  evaluate  seeker  wave  forms  and  algorithms  that  will  yield  minimum  aim- 
point  wander  and  optimum  fuzing.  ECM  and  chaff  resistance  and  low-observable 
targets  are  also  prime  concerns.  Future  systems  applications  include  MSAM. 

-  Guidance-Integrated  Anti- Armor  Fuzing:  This  program  is  currently  investigating 
the  feasibility  of  using  seeker  information  to  provide  standoff  fuzing  for  advanced 
shaped-charge  warheads  on  95 -GHz  anti-armor  smart  weapons.  FuUy- 
polarimetric  ISAR  images  and  dual-plane  monopulse  seeker  signals  are  being 
obtained  and  analyzed  to  predict  and  optimize  seeker  aim-points  and  to  explore 
and  develop  fuzing  concepts.  Computer  target  models  are  being  developed  and 
will  be  used  in  end-game  encounter  simulations,  and  breadboard  guidance- 
integrated  standoff  fuzing  sensors  will  be  developed  and  tested.  Technology  bar¬ 
riers  include  aim-point  wander,  different  seeker  and  fuzing  time  constants,  clutter, 
and  countermeasures,  especially  target  cross-section  reduction.  Potential 
applications  are  millimeter  wave  smart  weapon  seekers  like  MLRS-TGSM  and 
APGM. 


REMARKS 

These  programs  are  carried  out  in  close  cooperation  with,  and  in  some  cases  in  direct  support  of, 
MICOM  and  ARDEC.  Development  and  higher  level  funding  originates  with  these  and  other 
non-LABCOM  agencies. 


Technical  POCs: 

-  Overall:  Dr.  Z.  G.  Sztankay  Telephone  202-394-3130 
RF  and  Electrostatic  Clutter-Resistant  Air-Target  Fuzing: 

Bany  Stann  Telephone  202-394-3140 
Guidance-Integrated  Air-Target  Fuzing: 

Dave  Rodkey  Telephone  202-394-2610 
Guidance-Integrated  Anti-Armor  Fuzing: 

Dr.  Joseph  Nemarich  Telephone  202-394-3130 


CLUTTER-RESISTANT 
AIR-TARGET  FUZING 


ENCTR  $IM.  FOR  LO.  TOT 


CLUTTER-RESISTANT  AIR-TARGET  FUZING 


Build  and  Test  Breadboards 


GUIDANCE-INTEGRATED 
AIR-TARGET  FUZING 


GUIDANCE-INTEGRATED 
ANTI-ARMOR  FUZING 


FLIGHT  TEST  ANALYZE 


MMW  ANTI-ARMOR  SEEKER  SCENARIO 


TITLE:  RSTA  Radar  Technology 


TECHBASE  INVESTMENT  STRATEGY  AREA:  Next  Generation/ Future 

Systems 


DESCRIPTION: 

Radar  technology  that: 

a.  improves  all  weather  detection,  location,  classification 
and  identification  of  targets  employing  camouflage,  concealment 
and  deception; 

b.  enhances  platform  survivability  and  reduces  sensor 
susceptibility;  and 

c.  reduces  system  cost,  weight,  prime  power  or  enhances 
reliability  and  maintainability. 


OBJECTIVE/ APPROACH : 

To  provide  radar  technology  that  meets  the  requirements  of  Next 
Generation/Future  Systems.  A  phased  approach  will  be  used  where 
Phase  I  is  primarily  analysis  leading  to  concept  definition. 

Phase  II  involves  implementation  and  evaluation  of  concept 
testbeds,  and  Phase  III  will  transition  the  technology  to  Army 
Research  Development  and  Engineering  Centers. 


TECHNICAL  BARRIERS: 

New  concepts  and  components  are  required  that  provide  a 
significant  enhancement  in  radar  technology  to  meet  the 
requirements  of  the  Next  Generation/Future  Systems. 


TECHNICAL  POCs:  John  David  or  Barry  Schiener 

Harry  Diamond  Laboratories 
ATTN:  SLCHD-ST-R 
2800  Powder  Mill  Road 
Adelphi,  MD  20783-1197 

Telephone:  (301)  394-2530 
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ANALYSIS  OF  HULT1STATIC  CONCEPTS. 
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oo  PHASE  II.  IMPLEMENTATION  ANO  EVALUATION  OF 

CONCEPT  TESTBEDS. 


U.  S.  ARMY  ^ 
LABORATORY  COMMAND 


TITLE 


TECHNICAL  SUPPORT  ACTIVITIES  AT  HDL 


The  HDL  performs  a  variety  of  inhouse  technical 
activities  to  support  its  ongoing  technical  projects.  The 
activities  are  in  the  general  area  of  mechanical  parts  and 
electronics  fabrication,  environmental  testing,  field  testing, 

S&E  computer  automation,  product  assurance,  integrated  logistical 
support,  configuration  management  and  special  programs  including 
manufacturing  studies.  Most  fabrication  programs  are  for 
prototype  quantities  and  facilities  are  therefore  configured  for 
quick  response  and  for  flexibility. 

To  operate  these  facilities  efficiently  and  smoothly  it 
is  necessary  for  HDL  to  procure  supplies,  equipment  and  materials 
for  daily  operation  and  to  keep  them  modern  through  the 
procurement  of  modern  equipment  and  software. 


Points  of  contact  for  each  area  are  as  follows: 


Mechanical  Fabrication: 
Electronic  Fabrication: 
Environmental  Testing: 
Field  Testing: 

S&E  Computer  Automation: 
Product  Assurance,  ILS, 
Configuration  Mgt: 


Harry  Hill 
Albert  Lee 
Ami  Frydman 
Ed  Carney 
Robert  Rosen 

John  Maristch 


301-394-3124 

301-394-2820 

301-394-2804 

301-394-2434 

301-394-2917 

301-394-2230 


Specific  capabilities  of  each  of  these  support  areas  are  as 
follows: 


MECHANICAL  FABRICATION 


General  Fabric, a  tien 

Lathes 

Mills 

Drills 

Grinders 

Sheet  Metal 

Welding 

NC  Machining  * 


Sassial-Eflfarififltian 

Optical  Line  Tracing 
Ultrasonic  Machining 
Electrical  Discharge 
Plastic  Molding 


Specialty,  ftrsas 

Wood/Plastic 
NC  Programming 
Grinding 
Plating 

Mech  Inspection 
Heat  Treating 
Tool  Crib 
Metal  Stores 


*  Nine  Numerical  Control  Machines  (Three  Mills,  three  Lathes,  one 
EDM  Machine,  one  Sheet  Metal  Punch  and  one  Drill) 


ELECTRONIC  FABRICATION 


CAD 

PC  Design 
Manual 
Automatic 
Mask  Fab 
Drill  In 
Drawings 
wire  Wrap 

Tape  Preparation 
Reports 


Printed  Circuits 
Photographic 
Step  &  Repeat 
Wet  Chemistry 
Drill/Profile 
Multi-layer 


Hybrid/ thick  films 

Design 

Fabrication 

Packaging 

Test 

Parylene  Coat 


Assembly 
General  Fab 
Wire  Wrap 
Encapsulate 
Inspection 
Test 


ENVIRONMENTAL  TEST  AND  SIMULATION 


CLIMATIC  TEST 
Temperature 
Humidity 
Altitude 
Salt  Spray 
Waterproof ness 


DYNAMIC  TEST 

LOW  SHOCK 


Jolt 
Tumble 
Free  Fall 
Complex  Signal 
Shock  Spectrum 

VIBBAT.IP.W 

Flight  (Random) 
Transportation/ 
Vibration 
Sine,  Random 
3-D  Vibration** 
CENTRIFUGAL 


HIGH  SHOCK* 
Interior 
Angular 
Acceleration 
Balloting 
Transitional 
Muzzle  Exit 
Exterior 
Spin 

Spin  Decay 
Drag 

Terminal 
Approach 
Sensitivity 
Impact 
Delay  after 
impact 

Graze  impact 


*  High  Shock  environments  are  simulated  using  a  unique  set  of  air 
guns  built  into  our  building,  one  gun  is  300  feet  long  and  has  an 
eight  inch  bore. 

**  The  3-D  vibration  facility  is  a  recent  innovation. 


The  HDL  Demonstration  Support  and  Field  Testing  branch 
works  at  Army  Proving  Grounds  located  in  the  continental  United 
States,  Alaska,  Panama,  and  overseas  locations.  Local  testing  is 
at  the  HDL  Blossom  Point  Test  area  in  southern  Maryland.  The 
Branch  has  facilities  to  support  the  following  activities: 

Fuze  Explosive  Loading  and  Downloading 

Explosive  Storage 

Fuze  Explosive  Laboratory  Testing 

Range  Firing 

Range  Support 

Special  Range  Testing 

Data  Acquisition 

Electronic-Fleet  of  Data  Acquisition  Trucks 
Photographic-High  Speed  video  and  Movies 
Data  Reduction-Telemetry 
Helicopter  Drop  Tests 

SCIENTIFIC  AMD  ENGINEERING  AUTOMATION  SERVICES 


The  S  &  E  Automation  Services  group  provides  technical 
computer  services  to  all  HDL  scientists  and  engineers.  This 
group  maintains  and  operates  a  VAX  8800  computer  which  is 
available  to  the  HDL  staff  via  an  in-house  network.  A  current 
facilities  project  of  this  group  is  the  design  and  procurement  of 
an  HDL-wide  Local  Area  Network.  Their  most  recent  accomplishment 
has  been  «-vie  successful  procurement  of  the  LABCOM  IBM  mainframe. 
The  primary  mission  of  the  this  group  is  special  computer 
programming  assistance  to  S  &  E's.  Equipment  capability  is 
focused  on  interactive  computer  graphics. 


PRODUCT  ASSURANCE.  INTEGRATED  LOGISTIC  SUPPORT.  AND  CONFIGURATION 
MANAGEMENT 


This  office  provides  Product  Assurance,  ILS,  and  CM  services 
to  HDL  development  and  production  programs.  Recent  facilities 
improvements  have  been  the  acquisition  of  QA  instrumentation  to 
support  the  office.  The  primary  facilities  of  this  office  is  the 
data  repository  which  house  HDL's  Technical  Data  Packages. 
Complete  storage  and  reproduction  equipment  complements  the 
management  of  the  TDP's.  Current  activities  are  to  transfer  our 
150,000  drawings  to  the  Army's  new  DESREDS  optical  storage 
system. 


HARRY  DIAMOND  LABORATORIES 
TECHNICAL  SUPPORT  LAB 


* 


* 


ELECTRONIC  TECHNOLOGY  BRANCH 


PUSHJPULUBEND  - 


a 


ENGINEERING  SUPPORT  OFFICE 


PRODUCIBILITY  TECHNOLOGY  BRANCH 


The  Harry  Diamond  Laboratories  is  the  LABCOM  activity  responsible 
for  the  U.S.  Army  Manufacturing  Methods  and  Technology  (MMT) 
Soldering  Technology  Program.  MMT  supports  the  LABCOM 
Producibility  Mission,  but  is  separate  and  distinct  from  the  Tech 
Base.  One  HDL  intent  is  to  integrate  areas  of  common  interest, 
such  as : 


Systemic  Issues:  Manufacturing  Science  (1005) 

Supporting  Capabilities:  Special  Purpose  Equipment  (S005) 

Modeling  and  Simulation  (S002) 

Test  and  Evaluation  (S004) 

Emerging  Technologies:  Robotics  (E002) 

Artificial  Intelligence  (E001) 

Advanced  Materials  (E005) 

Advanced  Signal  Processing  (E006) 

Next  Generation  Systems:  All  electronics  manufactured  to 

soldering  standards;  e.g. 

PATRIOT  (N057) 

SADARM  (N053) 


The  DoD  ManTech  Program  provides  a  means  for  the  Tri-Services  and 
the  Defense  Logistics  Agency  to  invest  in  new  manufacturing 
technologies  which  are  essential  to  the  affordability  and  quality 
of  DoD  products.  These  investments  are  made  to  agencies  within 
both  government  and  industry,  but  they  focus  on  items  of 
unacceptable  risk  to  private  investors.  The  Army  program  strategy 
(entitled  Year-2010)  is  to  establish  Thrust  Areas  that  emphasize 
issues  identified  in  the  DoD  Critical  Technologies  Plan. 

Soldering  Technology  occupies  the  foreground  in  the  electronics 
discipline  within  this  plan,  and  the  Harry  Diamond  Laboratories  is 
the  responsible  agency  within  the  U.S.  Army  Laboratory  Command. 


The  objective  of  the  Soldering  Technology  Program  is  to  improve 
the  affordability  and  quality  (producibility)  of  electronic 
systems  on  a  national  rather  than  a  program  basis.  The  approach 
is  to  establish  a  Joint  Service  center  of  excellence  at  the  U.S. 
Navy  NAVSEA  Naval  Weapons  Support  Center,  Crane,  Indiana,  as  a 
high-tech  focal  point  of  Tech  Base  scientists  nationwide  to 
interact  with  the  production,  quality,  development,  and 
standardization  communities  and  thereby  more  effectively:  1) 
Introduce  producibility  considerations  into  next  generation 
weapons  systems;  and  2)  Resolve  gaps  in  manufacturing  science 


which  are  currently  inhibiting  producibility  of  electronic 
systems.  Examples  of  science  issues  relevant  to  the  manufacturing 
cost  of  electronic  systems  are  as  follows:  1)  Component 
solderability  is  presently  gauged  by  dipping  sample  leads  into 
solder  and  performing  subjective  visual  inspection  for  anomalies. 
X-Ray  spectroscopy  could  automate  the  process  and  remove 
subjectivity  by  measuring  inhibiting  intermetallics  such  as  Cu3Sn; 
2)  Wetting  after  soldering  is  presently  gauged  by  visual 
inspection  of  the  angle  of  solder  contact .  An  automated  and 
quantitative  approach  may  be  to  use  X-Ray  for  detecting  the 
presence  of  intermetallics  that  signify  chemical  bonding,  such  as 
Cu6Sn5;  3)  The  significance  of  manufacturing  anomalies  that  occur 
in  the  assembly  of  electronic  components  is  presently  gauged  by 
subjective  visual  inspection  for  defects  perceived  as  risks  to 
reliability.  An  automated  approach  may  be  to  use  3-D  Laser 
Imaging  to  detect  the  occurrence  of  anomalies  and  them 
automatically  generate  3-D  Finite  Element  computer  models  that 
calculate  significance  relative  to  field  loading. 

Roughly  two  million  dollars  will  be  invested  yearly  in  MMT 
activities  that  require  a  complete  understanding  of  X-Ray  theory, 
lasers,  electronic  controllers,  computers,  robotics,  etc. 
Contracting  for  scientific  studies  and  one-of-a-kind  machines  will 
emphasize  the  Small  Business  8A  Set-Aside  Program,  Value 
Engineering  Program,  Army  Research  Office  Scientific  Services 
Program,  and  Engineering  Services  clauses  of  existing  contracts. 
Cooperative  exchanges  which  do  not  involve  funding  will  utilize 
the  Technology  Transfer  Program. 


REMARKS. 

Soldering  Technology  currently  does  not  have  a  strong  scientific 
foundation.  A  zero-defect  philosophy  based  upon  perceptions  of 
risk  to  field  reliability  has  instead  been  imposed  upon  the 
electronics  manufacturing  industry.  The  national  cost  is  billions 
of  dollars  yearly,  and  changes  in  these  business  practices  will 
not  be  resolved  by  MMT  funding.  Contractors  with  common  interests 
are  encouraged  to  participate  as  consortium,  avoid  duplication  of 
effort,  and  share  resources,  planning,  facilities,  etc. 


Technical  POC:  Mr.  George  Lucey 

Telephone:  (202) 


394-2680 
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